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Abstract (Basic): JP 6239893 A 

Phosphorylation of tau protein or its partial peptide with 
phospho-enzyme I, tau protein kinase I, has the following 
physicochemical properties: (a) activity: phosphory I ated serine and 
threonine in tau protein with ATP as a phosphoric acid donor at ratios 
of upto 4 residues to 1 mole of tau protein, (b) substrate specificity: 
specifically phosphory I ated tau protein or MAP2 of microtubule 
satellite protein in cerebral extract protein, (c) optimal pH: 6.5 in 
the absence of tubulin and 6.0 in the presence of tubulin, (d) active 
temp.: 37 deg. C, (e) mol.wt. : 50,000 determined by gel filtration in 
the presence of 0. 5M NaCI, 100,000 by gel filtration of complex with 
tau protein in the absence of NaCI, and 45,000 with SDS-PAGE, (f) 
stable for at least 1 year in 25X glycerol and 0.02% of polyoxyethy lene 
sorbitan monolaurate, pH 6.5 and at -20 deg.C, (g) not activated with 
known kinase activation factors of cAMP, cGMP, calmodulin, or 
phospholipid, and phosphorylation of tau protein is activated under the 
polymerisation condition of tubulin, and (h) the activity reduces to 
1/2 with 90 mM of NaCI or KCI. 

Phosphoenzyme I or tau protein kinase I is prepd. from tubule 
protein fraction by polymerisation or de-polymerisat ion of temp, 
dependent extract of mammals e.g. rat or cow, and purified by 
combination of various chromatography and gel filtration. 

USE/ADVANTAGE - Used for diagnosis, prevention and treatment of 
Alzheimer diseases. (Reissue of the entry in week 9439 based on 
complete specification) 
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£ 'j >«<b-r* c t ztmt-rzfym&mo >j >e$Hb 

'J >&<b»ii? I 

(a) ftffl:ATP$iJ>KM*iU, 20W&n 

1 *HWc 0 4 SS«T<0 'J >&g£«AT-5. 

(b) SK^Stt : ffittmjKWMa»<D>f T. «/Mfftt 

(c) MiipH : 5^3.-7' 'J >##aTTOllpHa 
6. 5T*0, fa-yj>a*TTOiipHli6. 

(d) ftUBigiS : 3 7"C 

( e ) ft^ft : 0 . 5 Mltfb^ h U 9 A©#ttT"C<D Y 

fA^ffeETTtt^^aanti*^*^?). toy* 

'J *7 5 Ky;Mt«*»lC J: 0 *J&fc««ffltt#5 4 7J 5 

(f ) ftStt : 2 5XyutB-*tO. 0 2X#'J* 
^xX5 1 U>V;i/k"^> ; e/7^l/-h4 , > pH6. 

5. 

(g) mWt : a»©*t- tfOffittfbB^T'ifc* c A 
MP, cGMP, Ca2+, 'J >*J«fclPJ >Jfi 

(h) : 9 OmMON a C I £fcteKC 1 TiStert* 

ih?ij«oe?'JS^2{cib«o7 = ytt£9f-r 

BB?iJ#<f 2 JcfB«07Sy&i3?iJ01 4 l#gOir'J 
>, 17 3#g(07l/tZX 3 0 7#BO-fe'J>*3j: 
#3 2 4#eo-b'J>^e»«tl^> lfitlOJS/KS: 
^tffcOT&D. rtO 1 4 4#S©-fc'J>, 147SS 
1 7 7#@OirU >-fc«fctf 3 1 5#BO 



(2) 

2 

t»*JS6] 'j>s^b£n-5;$"?gejft££te-?-og|5 

ft^y^KOTS/gsa*, E?"ISOffiJiJ#^2lcK«0 
75/&gB?iJ01 4 l#|©t'J>. 17 3SSOXU- 
3 0 7SBO-tU >£«fctf3 2 4#BOir'J> 

l icfB«&o#8u , 
mmmoszmsrn 3 ~ 2 9 icib$&o7 s y kib^j^^w 
.0 im*m 8 ] TtBoa^MttK^wre u >m<m 

mi ITU >Bfl;l,»*»e**fctt' , <:/?- HSK'J > 
itfbSMStl IT'J>8KbU StcTfBOJ!{b^Wtt»£ 

*-r*u >mmm iof^ffltcj;o 'j^etfb-r-sct* 
*#® t-r z sb »o u >gHb#&. 
>)>m<tmmi i 

(i) fl:ATP*iJ>ii4«:tLT. *?aaSf 

tpo. c^SffloBStc^n'J >o<&5-fe'J >wyxi/ 

20 ( j ) SJTOJItt : ««im«0»e»Of T, */Mftt 
a ST* -5 ? -7 a a K*3 ct ?>'M A P 2 SftAft IC'J 
>&{bT5. tXh>Hli-a-07-<7/>hHt 

(k) IlpH : >##?£TTOSg p Hte 

6. 5T*0, ^rL-yj>??SETTOMjSpH«6. 

( 1 ) ffrHiSfi : 3 7"C 

(m) frf-m: 0. SMMtHJ^OjffiTTOii' 
30 ;u»iS»cJ:0*»6/tai*tt[tt#5 5 7p-C»0. *M.ikj~ h 'J 

u ;U7 s h*y;u«a*i(»tc «t o 3 7?t 

(n) Sfittt:2 5Xyjtn-JPtO. 0 2%#Ut 

^xi^i/yvjuf^^y 7«?u-h«p, pH6. 

40 ( o ) ®tt{b : 8C»0*^— if OjgttftH^T* * c A 
MP, cGMP, Ca2+, A^tya "J >^«fctlt'J >fll 

(p) It: 40mMONaC It&liKC lfffilt*' 

u >Kfb»^ 1 

(a) fl:ATP*'J>SM«:iUT, 9VS&% 
so (b) S»#Stt : HBSmj«£OSa»0*T\ iiS/M 1 ^ 




3 

tXr->£'J>gHbL&^,, a-tt^> 

(c) MigpH : >#??ffiTT©MiIpHli 
6. 5T*fp. fi-yU >#ftTT©SgpHte6. 

(d) f^ffljgia: 3 7*C 

(e) ^ft : 0. 5MJ^fb^-h'J^ACO#fiETT»y 

ffiigKiSffl^ffiliiftl 07J-C&-5. SDS-!}?U7^ 
U *7 5 Hy^m^Sciilc J; 0 #«!>;t)!5£<iW:ift 4 7j 5 

(f) £5£tt : 2 5XyUtD-*i:0. 0 2%*Ut 

+->x^u>v;nf^>^Ey h*. pH6. 

(g) sttffc : &*]©*:>— Mnmmtm^-Q&z c A 

MP. cGMP. Ca2+ t ^l^v^ U >*5J;tf U >flM 

(h) If : 9 OmMCNaC I SfcttK'C I TgW 
[00 0 1] 

taisi±©?ijffl#ir] **9£i»« *-©&# 

^ k * it tt^n s icm© L tz ^ 7^ h* * 'J >SKb» 

[0 0 0 2] 

[«£*©&«] 7)iyw?-mitmmm (4 5-6 5 

&±©£^J«tC?g^S^fc>^3a^YblCJ;£^55i 

* t> © ©is* w c a * fc* Tft o . ^ jh«f w **a * n 
[0003] TVk.y/w v-^:fc<fctf r^v/vr v-gy 

*u 9 8 o^©Hij^ia*^fT^nT#fc. ^©^ia^ 

{t©-OT*-5#iSlM^«l^k«. ttigi&fflBartlCPHF 
<-*7— K •A | JW-70^>h:pa i red 
helical fi lament) WtftlSrle, 
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(3) 

4 

(#®<E>, J . Biochera. , 9 9 . 1 8 0 7 -1 
8 1 0 (1 9 8 6) : G r u.n d k e - I q b a I •=>, 
Proc. Natl. Acad. Sci. USA, 8. 
_3_, 4913-4917 (1986)). Z.<Jio%9'0 

d s # u 7 tf '} )V7 s h f )umn.^m-c^m 4 8 ~ 6 

10 5K(;:&*©/\'>K£i5j£T3-i?©ifi^>/^» 
C. PHF^K&^&^nfc^te. ffl^©?^J:98i 

< u >8tfb snt^sct^. p h f »c*f -t -5 # U £ n 

-j-frtfift- (ftp t a u*a# : #!(<=>, J . Bioch 
e m. , 9 9 . 1 8 0 7-1.8 1 0 (1 9 8 6) ) 
^iCttTS^/^a — f)V%ift. (t a u- ltft* : G 
rundke — I q b a I 6, Proc. Nat 1. A 
cad. Sci. USA, 8 3 . 4 9 1 3-4 9 1 7 

(1 9 8 6) ) tm^xumzntz. 
20 [ooo 4 ] *mwm*>iz. c©a#ftu >m<t*tem 

tz mm*, sum, i6 4t, ^5^, p. 308 

(1 9 9 2) ) . l^U 9*J-fU7-< tf I © 

©»»<hfcDS£&fr^ U >K<b©l¥iffllCO^T«Bj 
[0 0 0 5] 

mmwikisZot-rz&iM] phf 

30 ffi^TJE&mmLT^Zh&iz^A.. PHF©Sf«©H 
H £ it 3 9 V 9 S © S * 1 J > St f b \z ffi 3 T -5 S (S £ tt tt 
trt (in vitro) Tjirr-r-5#?££93<E>7N;:T 

[0 0 0 6 ] 

[^s*«ftr^^*6©^] *^bj^^»«, ±tea« 
*^T-&fc«&frPHFicffl^*nTi^'j>^b^ 

40 ^£|^-©Xtfl y^rJt^'J >®?fb^ r >© , J >ffi[fbg|5 

ft£ft5£U ^©U >Bfift*««ETSU >^<b^^©« 

[0 0 0 7] iP«4c%«<0S1i». TIEafb^Mft»«r 

#T-5U>K{b»^i©fpffltCctD. ^^9am*fe« 

^©gf^^ 7^ H S 'J >Kfb-T 5 d £ JHIittS ^ 9 
9SK©'J >S?fb*tefc#-r^.o 
(a) fPffl : ATP5U>Si^tLT, ^CMSK 

so l#f *&0 49SKTOU >1SS*AT4. 




(4) 

5 

(b) £traft& : flsttffl&w^effco^-e, 

B£MGKT<fc5:5'9§eftii<fctfMAP 2 ^!f*SWlCU 
>B£<kT&. tXK>£U>6tfkUfc^. a-TJ-fcT-O 
£'>l,'J >S?fk-f-5. 

(c) MiSpH : fa-yU >#??fiETT-»SiipH« 
6. 5Tr<&9. ^a — 7'J >#£TT©MiIpHtt6. 

(d) f^fflilfi : 3 713 

CO 0 0 8] (e)#^ft:0. SMlfttMJC'A© 

f£D. ^wy^jSiUCck^SI^Mfift 1 075T'3bZ>. S 

j£MttiK)4 7J5=f 1 T;&-&. 

(f) $^tt: 2 0 2%#>J:t 

+->x^^>v;pt*^> ; ty ^^u-htt 3 , pH6. 
5. ia®-2 o < cK*3^T4>ft<£fc-¥ra£3rc& 

(g) ffittfk : eroettftH^Tfeftc A 
MP. cGMP, Ca2+, ^My a U >*«fc^'J >flg 20 

(h) IBS : 9OmM0NaC 1 ifcfiKC 1 T'Bit^ 

[0009] jkt. ^mwiz-ozmmizmwrz. *m 
WTmmrz>>)>mimm i (jstf. ^^7uh> 

iJ7A?PVh^77^-, yVUiSiM. A-fKn + ->7 30 
*7A9D7h^77^- ^\/t'J >73 7A^D-7 

57^f -^<0*£f££*a^£:b-&-5 Z\£\z£-z> TWSU-r-5 

p. 308 (1 9 9 2)). mmzntzfy^uri > 

trite. ±33 (a) ~ (h) (cGttOSfl^Ntt 

^-^itf±|s|ge©cDNA=£^D-->^t-«, 
Clt»Cj:0a^>^<*:AiT-^-5o cDNACO^P— ->y 40 

iz^mmtttfi^mm-r^m- mm&iznmmumm 
#7s /m&mzft^-rzstfLxzi'*?- rrv- 
(pcrs) ^ffl^T*^^^>?yDT-f 

tI^a-H-rSmRNA(D^$:tiiliaL. ttJfc 
T-5cDNA^^P-n>i7-LT : fo<tl^ 
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^KCi2«K<D7=/i?BB?"JT^Sns <> fcfc, 
->S*(0^'?7 P D^'1'>+^— tf I <D±-^mitt. G 
SK-30 fc? tf 3 

/J) iLTabn^gfig (J. R. Woodge t, T 
he EMBO- J.. 9.(8), 2431-2438 
(1 9 9 0) ) t-S;-r^C<h^fil^^nfco 
[0 0 1 1] i"7yoT'f>4t-f HI ±f2©<fc? 

tCte. ^P-->yjC«J:0#enfccDNA$:igS^^ 
**-lc*a*.&<*-. ^<DK7?-tf{tmLz>Z>lM3ilZfr 
^^^^-^AtWi^"77*ar-f >+^— If I (D 

[0012] *%wiz&^t mm tw^^ieiii, 

**LIbttcz>Httttft>5. 09*.tf#E(&0>£& (J. B i 
o c h e m. , 8 6 . 587-590 (1979) ) 
Grundke-IqbalbfflJS (J. Biol. 
Chem. . 2 6 1 , 6 0 8 4 — 6 0 8 9 (1 9 8 
6) ) iCfieoTfttB, £**T?§r*. £<=.IC^- 

(Goedert et a l , Proc. Natl. 
Acad. Sci. USA, 8 5 , 4051-4055 
(1 9 8 8) ) „ 

[o 0 1 3] mmm^mmmmvrz$"ymmnitmz 

ac07 5yKSa^JT-l 4 4SIOtU >*3j;OV*it(i 
3 1 5#@©-feU>^gl57l-M^ l J>^t$nT^-5 (& 

1 #80 . wwQnzTmomfc^ 

WttM^WT^S'JacDU >^fb»* I I (^"77nf^ 

fcfl I :(*Jfflt>, £fk^, I64i, ^5^, 
p. 3 0 8 (1 9 9 2) ) T'®ft$HZ<)>m{frfZ>t. 
±K©EW«<0ffi5!#^ 2 IC|E^W7 5 y gggH*iJT 1 4 
4#BC0-t'J>. 3 15SI©t'J>eiW:fc. 147 
SSWX^^&cktf/Sfctel 7 7#§0tU>* 5 

u >mfct<nz> (rtBBt., £fk^, i6 4t, g§5^, 

p. 3 0 8 (1 9 9 2) ;5ib, Neuroscie 
nceLetters, 1 2 8 , 1 9 5 (1 9 9 
1) ) . 

[0 0 14] ( i ) ftUf) : AT P£ 'J 1/ 

'J>fcJ:tfXU;f->£'J>&{kU 5"7iail^ 
<fc*:9 4j8SfflU >KS$-®AT^>. 
(j) S«#Stt : MMfflieiffltT, 
BiMS«T^-5^^Se»*«t^MAP 2 ^#S«UC'J 
>WUKTZ>. tXK>HltZa-D7^7/>hHD- 
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(5) 



it?*. 

(k) MiipH : ^a-^U>^??ffiTTWMjipH{i 
6. ^i-^'J >?¥«ET-C<DM2lpH«6. 

( 1 ) f^fflSS : 3 7t 

(m) fl^fi: 0. 5Mig{fc^MJ?Atf>?R£TT0y 

iSi§C«t-5ai)^Mfi^l 0 7JT&-3. SDS-*'J7i? 
U JUT 5 Ky;Mt«*»K: «fc 0 *J6Acffl^fiita$«J 3 7JT . 

(n) ^Stt : 2 5%yj-fen-;i/i:0. 0 2%#'J:* 
*->X?-l'>V)l\d9> ; ES 7-7U-hfp, pH6. 

•5. 

(o) ffittft : $t%KD*i— Wm&itm^T'&Z C A 
MP, cGMP, Ca2+, rtJHEv'j. U >i5«fctfU >Jjg 

(p) PBS : 4 OmMONaC I S/iliKC 1 Tgtt*«* 

9V7ut-'(>**— 1£ I I 



[0 0 15] Z.t\\%. 9Wu 1 r'i >*i— fc? I I tfiS 
/T-P (t'J>/XU*n>-/D'J » G^I^BN 
7d'J >roN;*;JS{Mro|$<iK{mT5- 
-fc'J >fc«fctf/*ifctt;* 'J >itftT 

l^RfcUi^SSeifttt. m&<Dtrip t a u 
RSS-arf. t a u - 1 tni^t<DRfB^(D^^LT^ 

ow&m&T)i<jj i)y**7 7 9— ifT5a«-r-5 c t k 

B«>Sn*H£fc:tti!frB~*\ incWU. Htttttd>5 
[0016] 

Kb 1 ] 

► (f*#D >Kto 



<D -Jfc«iS*<EW*<OB?a#* 2 Kfe«<£>7 5 y &E 

© ^>y£5^*fc-**jfi#Ey"J«©EJ!l# 

* 2 lCtES£<£>7 5 / ®B*iJT-*£n3 t>®. 

(D E#l3l»E?iJ#*t 2 CE*© 72/ &E?<J©gB#^ 

MIC, J;D}fSKIll~4SlU>SSftSnTt^t) 
©jWPtfSn*. **£B»fl>*#«£bT«, Goe 
d e r t e t a 1 (ON e u r o n, _3_, 519- 
5 2 6 (1 9 8 9) KE*c©3 5 2 7Sy&38a~4 4 

ens, -&ffi&rftiiFm<D8immn 2 \z%m<D7 ^ j 
m&m 1 4 i#i©tu >. i7 3#acoxu^-- 

>. 3 0 7#S©tU >*i«ttX3 2 4#I©t«J 

at£tt«i£U:073yittfu>ttft;3ns. fifoT* 
lt«. eh&obh** 3 ~ 2 9 tcte«<oT s y mm 

'J >8Stffca5ft£ . • E5Wt©EW#* 3 \z 
E«<073 y *B5H*d*UT**^y^- H 4#g<D-fc 
"J>. 7Ssroxix^--> < 3 7#B©-fcU>fc«fctfi 



40 



50 



7 5#ifflty >a>sstf*i* iei±©75 y«*^» 

U>BHt3nT*3D. l#B<0-fe'J>. 3 3#acDXW 
>. l 6 7SS<7)ir'J>t5«fcD:i 8 4#@©-feiJ> 

j&»s»*n* i«±©7syaaiu>B*fbSft*. 

[00 17] • E?im«)E?iJ#^4»Cje«C07 3yKE 

4fB0t l J>, 7#a<DXl^^-->. 3 7#IM'J 
>*SJ:tf 1 7 5#BffltU >^6Mtfn-5 1SI±(07S 

>SKfc3nT*5 0. i#@<z>-fe'j>. 33 
■5 1 &±©7S y swu >^{k$n-5„ 

[0 0 18] •E5«a©E*l##5K:E*<B7'3y«E 

4#@<7)-fe'J>, 7#I©X1/^ >t5«fct/3 7#a» 
-t 'J e^tins 1 «±©72 y &ri^#> U >g?{t$ 

nx^so. i#@w-t'j>. 3 3§a<Dxu^->i3<t 

LSI 6 7SBC0ir'J >^"=>^«n-5 lHi©7 5/^ 

• &pm<D§i?\mn6iz§m<D7s.jm&mz$fiLT 

4SKD-tUX 7SS<OXk^-X>*5=tt/3 7#B<0 

■fe 'J 6 S«n-5> 1 J!^±<D 7s;s*wj >m<t $ 
[0 0 19] • EJ>J«OE^J#^7{cl3«»7 5yg6E 




9 

4#@£>-fc 'J >43cfctf/£ Jttt 7 #B<DX 

«6'j>i?{k$nT*3 0. itg©tu>*j:i;/ifcii 
8 ic ie©<D 75/ mmw urfc h 

*'J>^tSnTi5i9. l#B©-fe'J>#'J>g?{b$n 

5. 

[0 0 2 0] -E?iJilCDlE?iJ#*f 9lCiett<Z)7S/&E 

'j>#'j>gKb£n3. 

• &Fm<om&mn i otcge«<D7s/gE8E*ij£^*rL 

l#gCD-fe'J>, 4#SroXUtr>, 3 4#acD-t'J 
>£J:tf 1 7 2SI©t'J>;l^Itfn5 16UKD7 5 
/&#^#U>gtfb$ftT:i3 9. 3 0fg©7U*z 

>, i 6 4#a<D-tru >*5<ktfi 8 lsao-tru 
[0021] • s^iswfflyjs^ i i nie®»7 5 ;m 

lSacD-tU>. 4SBCDXU-^->. 3 4SacO-b'J 

>*jj;^i 7 2#a»-feu >a>ea&n* ih±ots 

/&#^U>gHb£nT*5D, 3 0Sg(OXWz> 
43<fctf/i;/fctel 6 4#@(D-feU>*S'J>S?{k^nS„ 

• ia*U3l©gB?iJ#^ 1 2KI3iK«7S/Se§B?iJ£^rlx 

lSaco-fe'J>, 4#B»XU^-->t3<t^3 4#gco 

-tr >j >*»6a«n* i «±<D7 s / g?*^* u >m<tz 

nT*5 0. 3 0#B«XU^-->*3j;t>Vi^:« 1 6 4 
Saw-trU >#'J >&{b£*i3. 

[0022] • s^i^cDga^js^ i 3icie®ro7sy^ 

•t u y^ensns i k±w7 5 y m&^tb u >&*b£ 

• Mapmommm^ 1 4 kie®<d7 s j m&m z-sm l 
i # a cd -t ' j > 43 j; zf / $ it 4 # a © x u * ^ > t)^ 

!£>')>m<t2tlT*$K), 3 0SacQXl^^-n>*i'J 
[0 0 2 3] • E?i]«(Die?iI#^l 5trfB«W75y^ 
1S@©X1/^X 3 1 Sa^-fe'J >*5<J;^1 6 9# 

'j>tj«fc^i 7 8#acD-tu >^e.s«n-& i«±©7 

[0 0 2 4] • E?"J«©B?IJ##1 6KfeS&<Z>7S/l£ 

i#a©xk:t->. 3 i saw-tu >fej:t;i 6 9# 
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B<D-fe'J »J»£atffta 1«±<D7S/&#^4D'J 
fbSnTfcO. 2 7#B©xu*x>;fccfctf/'i;£:tei 
6 lSBcD-t'J>^'J>Kft$nS. 

1#B<DXU:*- 3 1 #B<Z)-fe 'J 
^*'J>S!ffc$nTt5 0, 2 7#B<7)X^^-->t3cttX 
/*/c(Sl 6 l#Bro-t'J>^U>Kfb^n-5. 
[0 0 2 5] • E?iI«<Z>E?<J#*t 1 8(ClE*cW7S/& 
to E^J^WbT&S^T^K 

lSBC0Xl^^z:>*3<fc^/*fe«3 l#BCD-t'J>#. 

^«e>u>iKb£nT*5D. 2 7#a<Dxi^pi-^>*tu> 
subsn-s. 

• e^isas&is* 1 9 iztmcoys. /m&wz^mL 

iSB©xw^-->^ii6 | j >mtznx&o, 27s- 
booxut|-->^ij >&{b$n-5„ 
[0026] • s*i$a>s$f#4t 2 0 kb*<d7 5 / m 

20 5S@©t'J >&J;tf/*;t{i 1 4 3SBC0-t'J 

eb>) >mit^nxid0. lSB<75Xl/^-->. 135t 
BtfHr'J >*5<fctfl 5 2#BCD-tr'J >ri*<H>jm;fn-5> 1« 

±0073 ;»!i«u >gtfb$n-&„ 

• ga?>mcDBa^J#^2 l CE«<©7 5 /&B*>J£^frL 

5#B«-t'J >&£Zf/$.fzlt 1 4 3S@ffltU 
lb>J>m{t2n-C&0. l#B0>Xl/:t:=:>i5J;tf/* 
fcttl 3 5«B<0-t'J>**'J >gtfb£*l-5„ 
[0 0 2 7] -K5ia©B5l##2 2»CE*»75y« 
30 gE^I^^WbT/j:^)^^ K 

5#aw-feu >^*'j >^fbsnx*30. i#bwx 

5SB»-feU>*^*U>^t;$nT43 0, l#BOX 

[0 0 2 8] -E?ija(DEJiJS^2 4lrfe«£(D75yK 

40 lSBCO-t'J >fcct^/^fcttl 3 9SB0O-t'J >^ 
«|J >&{t£nT£0. 1 3 1 #BW-fe'J >i5cfctf/i: 

l#a<D-fe'J>*5<tt;/$fc«l 3 9#B©-tU>^ 

[0 0 2 9] -E?iJ«c0E?iJ#^2 6Kffitt©7S/SS 
50 l#B©-tr'J >7J^4D'J >Sfb$nT430. 13 1SB 
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■J >£<fctf/£7cte 1 8#Bfflt U >#U >^t^n 
5. 

[0 0 3 0] • 6E*iJiS<7)gE?iJ#*§ 2 8lCte«»75yK 

• £$y£aeft#{?2 9 tcia*©7s /m&mzsGL 

1 0 OmM MES (pH2 
0. 5mM MgC 1 2 
ImM EGTA 
0. ImM EDTA 
9 5"CT5#WJn&U *W0tTl 5^ 
|8l*»Lfc«. 1 0 0 0 0 GT 2 0 »Fp1S-C^fBLT± 
C<DJt«f47 5 3>PM- 1 0K<ffl)ISn» 

CcDHfrlcteta&l 0 0 %<D&m.T'5'Om& 

[0 0 3 2] Sfci'^ieRCDS^^Htt. ><J7 
^-^h*e©affi§)«ffi (J. Am. Chem. So 
c . , 8_5 , 2149-2154 (1964) ) 1C J: 
9 . Biosearch tfJI' 9 5 0 0 ^(D^zf^- h* 

K'J>*fl:-rs:frife£lxTtt, tt*.tfpH8. 0©1M 
MJX*MMI«rtt«t»T. D->/J*7WJ7*X7 7 
7 — fc* (yy?tt t y p e V I I -NT) £*5s/)GU so 
T, 3 7*CT-5~8l^r B 1SSS^S-a-. 77M6»£'J 

[0 0 3 3] *f§fou >gHfcRfStco thrift be 

I) tt, iipHd(6. 4, Illft«<3 7tT. ffitt 



12 

WEO.fc-Sfc^'^Dx'f >*7- If I IT'J>»<bS 
tl/iS3K$/c(i^-co^7"^ Ht)^"77P7-f >+^" — 
-fe" I ®£H£ ITffiffl U#3. 

[0031] A^w^^osaRosas^tLTtt. « 

Journal of Biological C 
h e m i s t r y , 2 6 1 . 6084-6089 (19 

8 6) KEfta#&icfEt*. H©a/h«aa*fc*©a 



■tzmt-r h ij AJgg«*tJ 10 0 mMT*5. fifo 

•t'OJf* L<fil 0 0mM©2 - (N— tJlO?* »J » 
X^TJl^^g^HJ^A. 0. 9mM»gSV^v 
7A. 0. 4mMATP^pH6. 4©i^»jS(C® 
ft<D»3t<hg«£8sjjPLT. 3 7tT-f>+a^-ht 

*. ph. &ft«<D&ftt2. ffis 



50 



6£<£>i8t£3fg^gs}Hrf-5. 
[«1] 

.7) 0. 7 5M NaC 1 
2mM DTT 
0. ImM PMSF 

TATPOftbOlC^y -»='J >R£flHr.>Tt>*l*> 

IPS. PH 3~ 1 0. iSg0~7 OtClgiT, 
5? ? U*3/ KHU >R0#ftTC£lr>Tlti&LfcSKti!> 
RRSftUBS-ttSJriifcJ:?). *^©U >*ffcSlt:*» 
RfrT«. 
[0 0 3 4] U >RftsSJ£tt. 

(i) 5s»£*R£-r*«£ 
(a) 'j>»Ybsnfc*©je« 

U>«ftSJ6«fK: Cr- 32 P) ATP£0. 5-5 W C 

-5. CWS^S2caX 2cm<DiE*^©J*iffitcK*3 
tf. 5%TCA-0. 2 5%Na2 WO4 - 0. 5%t 
D'J>R7MJ£A (pH2) izm?Z£iZ£ORm& 
ffjfcU COttT5te»ft»UT»fiF-r* Cr- 32 P] A 

[oo35] ( b ) u >mtmt<»&:iz. 

5JSj££ L a e mm 1 i <D%Tm%.tkW)l> (N a t u r 
e, 2 2 7 . 680-685 (1970)) . rhDt 

(Dfimzm^z. (2) ^7^K^SM<t-f2.»^ 
(a) u >m<tznfzm<D7£m 

')>mtKfc&HZ (r- 32 P) ATPtO. 5~5mC 

R|g©«T^bTS?¥TS (r-32p) ATP^S 
[0 0 3 6] (b) 'J>R<b»ffi<Dftj£ 
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R£*c p c a zmua UTaa-^aaae mzvcmz * 

Neurosc ience Let ters, _L 
2 8 . 195-198 (1991) fC5He>rf><$8£L-/fc 

[0 0 3 7] RBW (Tt2#fK?) + 

0 0~6 0 0 (ig/ml. ATP 0. 1 ~ 1 mMiiitj: 
7tTl~16m^>+a^-hU TCAJUS*^ 

^SlCcfcO. 'J >»fts*s*B-r*. fc*5, U>«ft: 
Sl^tCtt. (r-32p) ATP£0. 5~ 

7"i y^-y—M i i»T^»«»«ic'j>*fl:-rak: 

ti. J . B i o c h e m. , 10 4 , 3 19 

(1 9 8 8) KE*<0*ffiK:*i;Tff'5it*«T€r*. 
[0 0 3 8] &*5, *^fjqo|B«(C*5^T. Ig^RB. 
RBG. MES. EGTA. EDTA, PMSF. PT 
ATP, PC. SB, DTT, Twee 
n2 0, TCA, KLHitttl^nPAT<Dm^X'$)i> a 
RB:100mM MES. 0. 5mM »»7^-> 
^*J:tflraMEGTA*>646tt«« (pH6. 
5) 

RBG : RBClmM GTP SrBsftlL-fc&aSifc 
MES : 2- (N-tWjy) X* >X;i^)x>gE 
EGTA:Ifl/>^'Ja-^-fX (j3-7S;if 
;UX-t-JU) N, N, N ' . N' -xh^PK 
EDTA : I^>v>7S>^h7§fg? 
PMSF : 7iZ;Mf;l'X^r;P7M l J h* 
PTH-75/i: 7i^ftk^>hl'>75yi 
ATP : 7ry v> h U U >B? 
PC:2 0mM MES, 0. 5mM 
A&itflmM EGTAA^ftSgffii (pH6. 
8) 

SB: 2 0mM N - [2-/\-f Ho+ylfJH fc^ 
7^>-N* - [2 -X^>X . 0. 5mM 
II^V^vtf.k&.fctflmM EGTA^e^-5i^ 
®f£ (pH8. 2) 
DTT : v^tfT.U-f 

Twe e n 2 0 : #U t+ylfl/ >V^t*^ >ty 7 
U— h 

TCA : hvzuumm 

KLH : ;U • U v hffl^-/7^> 



(8) 

[0 0 3 9] 

n-5t>tf)TJi&D. 

1 ^T'OtM 

(1) JS/M^aS^iS© 

<Bfc*L. ma 1 gJClmlOO. 5mM MgC 12 . 1 
mM EGTA-NaOH (pH7) £ijn*.. i$o<0 
io lft#LTj££f§T, jSUfcHs^S-afc. 

[0 0 4 0] &HT, mS 1 g\Z lmKORBSrfiO^T?- 
'J >ifZfU>y- (1 8 0 0 0 r pm) 7? 5IMHI. 3 0 
jfrES^-f XUfclg, 3 0 0 0 0 GT 1 BtP^jS-L^fHb 
T. ±»£«*L-fc. (BSttai^) (Cl/3^ 

©iT'JtP-il'tGTP^MTM'POGTPlgS 
^H-TlmMtLT, 3 7 "ClCMS L 3 0 #fSJR»U 
I^S^tCfc^Tl 0 0 0 0 0GT3 O^WjS^BILT 

[0 0 4 1] CCDfct^S:. HnieBa}*aif^o 1 /5^W 
20 RBip^e®S-B-T0 < C3 0»P B WJ#b7c^. 4t:(I*3 
DTI 0 0 0 0 0GT3 0^(BljS^«IL. f#"E»nfc± 
fftC, 1 /4g«5 0 ;U£^tfRB£#sj!jQ 
U Il:i2. 5mM 7*X7*iy- )V\±)V\z.> 
6$, 12. 5jig/il \i)VM>ftt^-i— -t**5«fc?>*2 5 
OuM GTPi£l/2 5#MT3 7tT3 0M1jll 
i&L-ifc. £CD$t£2 5 %^'J-feD— ;P$r^tTR 

B±lCfiJfU 3 0101:*^, 1 0 0 00 0GT30 

so -&T0"CT3 0ftf B mj#L;tgc. 100000 GT' 30 
t T«/hes S W £ ±fit £ L- T 
[0 0 4 2] UTomm*. 0. 0 2% Tween 2 
0, 1 0%yU-feD-;KD#^TTfTofc. 

(2) tt«#B 

±te (i) -T?mrzWi>h'gm&nzRB-ei??iRLTm&m 

mm* 1 Omg/mlt U BS£<£>*»*£Jto*.T 3 5%&*0 
Kt^fS<i:L3 O^ttBLfe^. 2 0 0 0 0GT20» 
P B lj§<6ttgiLT±»£SUaUfc. Z.<D±.m\Z&tfm£<D 
$*£JtoAT5 0%&fnSS£i&<hLT3 O^lMlfc 
40 j£. 2 0 0 0 0 GT 2 0 »Hai'»iLT»5nfcttJS 

(3) 7*77*tJPD-X*7A^DVh^77^- 
±B (2) T»fc8tSSfH»lC. 5 0Xy'JtB-;«4 
ttRB* i/4«»o^fc. cn&tt&H#®9aK3 0 
mg^fcO lmlWP l i-fe;Hn-x C7^h-7>aS3) £ 

^PCTspSffcLfc. PI l-fe)Hn-X<£>#7 
AtC^* — >>U #7ACQ5fg§<Z>0. 1M NaCl 
-PCT^7A*«tK Slti^tfl. 1^5>0. 8M 
NaC 1 -PC©ili^igg£jgE<DSM«<£^7AtCdlt 
so U 0. 2^5.0. 4M N a C 1 TJgHJT -5P C@i# 
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(4) y;uflSi§ 

±12(3) Tf#fePCH#£. 7S3>PM-10IO 
IBftttjl£IBT9£Kttft5ig/'il{2Ui::iM8U Ctl 
£^#0. 3M NaC 1 -RBHSr&T^SHtbfcG 

3ooosw*7A (my-au : ->'j*y^*7A. 

2 lmmX6 Ocm) lc^+ — 5?U 2ml/#coifitjiTjfft« 
(^fi57J»a») £«&U 7S3>PM-lfli 

(5) /WHo+yJ/^-f h*7A^a?^77^ 

±fB (4) Tf#Jtfi#£. W12mM 'J MJ 
■}A*S«« (pH6. 8) T¥«ftUfc/W + 
/^-f h*^A (jK$tft83 ; 7. 5mmx l 0 0mm) fc^ 
5>U 1 2^e.4 0 0mM©'J>g?^-K'Jr7AlS» 
fficDB^Sg^JiB 1 OmlTJlllffU 15 0mM©IST 

sm-r h a m» zmm v tz . 

(6) S-t77a-X*7Ai'n7hy77-f- 
±fB (5) ©Hfl-SPC-eaWU ^i*PCT-¥ffifbU 
fcS-t77n-X*7A (7r;i/V^7ttS; 5mmx 
2 0mm) \z9-r — P C t S B©it^£)i2 7 . 5m 
I. J&^TS BcpTO^e 2 0 OmM N a C 1 (DW.& 
«**JK5ilTJRHU 1 5 OmMCDigST'^tB-r-SS 
1 H#:fc<fc IX 5 0 mMOiggT&ffl-f 5 S 2 H#£«Sf 
Ufc. S 2H#liRBTS*fL-T. ^O^Pr-f >*7" 
— If I I SfriL-fc. 

(7) 'Vt 'J >^7A^ P?hy77-f- 

±j£S 1 <D®ft$: 2 0 mM 'J >&->- h 'J >>Ai^{ff^ 
(pH7. 6) T"¥g5ftU7tTS K7-*;|/ AF-M'J 
>*7A ; 4mmx 8mm) Ic^-f-v t. 2 

OmM 'J>K^-h'J^AS®fS (pH7. 6) tp"C, 
0^6 2 0 OmMNaC 1 WS^jgg£)SE4mlTSBS 
U 8 OmM NaC 1 TSUB-r-S^^U >H^^^i5 
Lfc. COHftSrRBKiitfTUT. ^7"Df-f>tt 

[0 0 4 3] *K t* 

(a) ffffl:ATP4U>S«^itT, 

i $>tz o 4 mm <n 'j x-ts. 

[0 0 44] (c) SilpH : f a-T'U >#i?ftTt 

SpHtJ6. OTcbS. 

(d) ftffljgffi : 3 7*C 

(e) 0. SMlgft^SU^AW^ffiTTroy 



(9) 
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;u«»ic .to 5 tsfc^hu 

ffliafC^-Siil^ffl^l 0 7JT*S. SDS-J|?U7? 
•J ;U7 5 h* fJimkfamiz ± 0 #&Jt$)$g<Iliii$ 4 7J 5 • 

[0 0 4 5] (f ) : 2 5XyjtO-AtO. 

0 2%#LI:t*v'X? L ^>V.l^t:•:^'> : EV7'^7^'-^ 
4^ PH6. 5. MS- 2 0 < CfC*^T'>^< i ; fo-^ 

io (g) mmt : K»(0+7"-ifOgtt{tH-?-C$.-5 c A 
MP. cGMP. Ca2+, #.H^ vj. >J J; «J 

[0 0 4 6] (h) it: 9 0mMfflNaC ISfeBK 
C 1 TStt^flrT-S. 5"77'Or'f - fc? 

(i ) fpffl : ATPSU>B{MM*tUT, :5"7SSM 
<p<D, C*«fflW^tc7n'J>«*^)-fe l J>*5<to;xP 

[0 0 4 7] (j ) SK#Htt : BBttm^«ae»w«p 

7/>hHt7"a-7ht)iJ>lftt5, /3-#-fc?-f> 

(k) SIpH : ^i-yj >##i£TT(OSiIpH« 
6. 5T&9. ^i-yj >#G:TT'<DSiIpHtt6. 

ot&£. 

[0 0 4 8] ( 1 ) ftUBjgiS : 3 7"C 
so (m)$H^ft:0. 5 MJ&ft^- h U O A<Dl?tETT~(D7 

)im'&iz& k> xfttzmmmim 5 7jt& 0 . mt-r h u 

ttilfCkSMJgffittttl 0 7J-Cfe^>. SDS-^'J7^7 
•J )IT 5 Hy;Mt«*»K: «fc 0 3 7JT" 

£9. -?"<DtelC2. 3^©SSH^*0. ^<D2«<75M 
6 HAiiS ^ U Ty )Pitj§T 5 75 iZ ft r> T (r» 5 . 
[0 0 4 9] (n) $f)4: 2 5%7*UtP-)l'iO. 
0 2 %# U t+yl?!/ >V >t; 7 1 ? I'- h 
"P. pH 6. 5, fig- 2 0'CIC*3^T^7S< tfe-^ 

40 Fel^TfeS. 

(o) ftttft : &ta<o*i— wmmtm^-zhzc a 

MP. cGMP. Ca2+. TJ^U^v'a. 'J >i5<fct) ; U >Sm 

[0 0 5 0] (p) mm : 4 0mM<DNaC l £fz\*K 
C l Tfijtt#¥fliT-5. 

Vi'ismfr*>ft®.\stz90-7u7-'iy*-r--£i m 

6 0pmo I es$x>H7"Df7-if Lys-C 
so (Boehringer Mannheim Gmb 
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H) TigffcU Cg <Dt>yA (RP-3 0 0, App 1 
ied Biosys terns Inc.) <£fflt/>Ti2* 

h7y7 ■< 0. 1 % HJ 

7;i/*nfi^K4>. 7-t b-hOJUO %/)■>*> 7 0%<D®I£ 

i/PT h^77^-(CJ;0ffiS3bT. y>V- (A 
ppl ied Biosystems Inc. , 47 
7 A) £fflUT7S /®EB2?nJ£#«£Lfc. 
[0051] 2K06 : BjaMcDE?lJ#*f- 3 0 
2 K 1 3 : &Pm<D&pmn3 1 io 
2K1 9 : E#I£<Z>E£I##3 2 
2 K 2 0 : E$l$a)Bai##3 3 
2 K 3 3 : E5IIg<DgB?IJS# 3 4 
2 K 3 5 : ffi^iJg<7)6E^J#^ 3 5 
2 K 3 7 : &Pm<D&mmii% 3 6 

±12800^^ KCD?^. 2K3 5Mt;2K3 7ffl 
7S/S!gHjni^fettC. S2jnj^OTffi^iJ#^3 7 (cfBt&OT 
-fe>X7'7'fv-fcd:tXgS?i]S#3 8 \z&m<D7>f -fc 

DNAfc-r^yu— r-tL-T. SaikiecffiSLfc 20 
#«J/7-1f ^x-f> U7i?->a>S (PCRS: 
Nature, 3 24 . 1 2 6 (1 9 8 6)) tC^OT 

mfc=?mmzft-ofz. e?<j*»e?ij##3 9 

V-KttS g-nfc l ST.? V*=f- Ftt, ±130)^7'^ H 

[0 0 5 2] SlcE£iaa>E$!IS49 3 9 KSTEMSfc 
tic. SrifctC4 1 7i7^^5 L H-a3T>5 1 -t>7>y7<r 
V- (E$g«0£H#4»4 0) ££fi£U 5' *iS£32 
PT«§»UTc DNA?a->£X2? 'J— x^T-Sfc 30 
Jdffl^u-^tLfc. c DNA7-f U — firtfURCD 
CD (C 1 o n e t e c htfc) Sfijffl Lit. iintt5y h 

fccDNAJA g t 1 1 \ZM Ab/tfeC0T-*?)o ^ffik: 
Sen, 4 8ttA-fyiJ^XtXlSSC (0. 3M 
ttft^-h'J^A *5<ktf 0. 0 3M >?JL>m-t-b 

0, *56 07j®^p->^e im<Dm&?n-> (#3 

I) #3l»ifil. 3 k b <EK >U— h 
fn€pUC19l;U-^n-->^LTDNAS 40 

5>IS-jR»it. COEJiJcoH— 7U- A±{C±828(B»'< 
^K±T07 5>/»BW3i«»B*nfc*«, 3' *iS{M 

8S"7"D-^l/Tffli>. mtzte?a-> (#11) £ 
# 1 i©-f>U— Mi. ^a— ># 3 1 ©E?>Jtf> 
jfc*>i»&*A*D. 191. 2 k b©*#3-C*ofc. pf# 
OBWtaiSU. «4 2 0 75y»JS»©*-y> 'J 
-"r^Otf 7l^-A (ORF) O^fiESttBLfc. 

ic. iMiB8!>*JfeH&Bii sc^r. 50 



^jscsj 1 

Goede r t^*S (Neuron, 2, 5 19- 

526 (1 9 8 9) ) izmvTtb<Dmfr<bttomm$iL 
fc, -*ttiB*«OT*©ew#^ 2 tcie®co7 = y ss- 

T'J >mitbfz'&. IMS*. 2 0mM/f^75>ii 
<fc#5 0mMU>KtMJ^A^tfpH8. 5 C0*1« 
jgc'pT 1 . ^">iei©l/2 0 (fiffiJt) cox>H^D 
7^7— -t'L ys-C (Boehr inger Mann 
heim GmbH) £8UjoLT. 3 7*CT2R#^P^ 

(Bakerbond, 4. 6nraix 5 cm) £(£ffl U *g 
Hi^ibTtiO. UMJ7;Ptnftit. 7tSrh 
^)Vh-iVZfany-)V<DU^mm (fl£it3 : 7) £ 
£*g$«CD0 7 0%£Titi^£Tif jjrj£-fr;fc. 

[0053] mz^om&n^ Cr- 32 P] atp## 
tt-u ymit^rzo Mp-vmmtsnrz^??- K©tr-* 

ti3-D^m^n. jgttSHtCpK 1, pK^&itfpKS 

t&wnz ( r PJ «u>K{t^nfec<!:^^-r) . # 

Lit. »«SnfcpKl. pK2*5«fctf pK3CD-£-ft-e 

n»ia»n. gtffl^n^'f >->-y>-y— (a P p 1 i 

ed Biosystems 477 A) Srfflt^T-^:/ 
^KCD7 5y&B*iJ£#WL*:. K 1 «E?IJ 

*CDE^JS^2{Cte«C97 5yS?E?iJ7?l 6 8#1«A' 
•J 1 8 2Sa<0'Jv>iCM-5^y?h% K2til 

3 3#BC0-k'J >^"=> 1 6 6#a©'J> s >{CM?>^7'7 c 
h\ K3(i3 0 7tl0t'J >fr<=> 3 4 9#g<£>iJ> ? > 
(CM-5^y^h*T*0. pKl, pK 2:fc t fctfpK3C9 

■e-ft-tnicr^T 'J >«{b«flct>KT© J: ? icft^n 

fc. ffc^lS, 75ygEE^WtC43^TU >^{fc;-fe'J 
XlDTT#aTTPTH-rk Kn7^>£iifSL 
TDTTttM/££)£U PTH— fclO^b&t^C 
i*saent^5 (Meyerb, FEBS Let 
t . , 2 0 4 . 61-66 (1986)). I^^IC U > 

m<tx\/*=.>T-bDTTmm$:£.-rz>&. PTH- 

^C0E^J#^2(CfE«W7 3ygEE?iJ(C*5tt^l 7 7# 
BOT-t'J >^*. pK2tttl44f|©t'J>tl47 
SSC0Xl/^-^>^. pK 3TIJ3 1 5#BC0-t'J >tf 

[0 0 5 4] C©fe*tcS^»T. E5 r 'iac0E5 ; iJ#^2 
tCte®C073 /KE^iJT'l 4 OSBCO-fc'J >^?> 1 5 1 
#B07;^->JCM-5^y7 c Ktr*nTl 44#BO 
-t'J>C9*-, 14 7ilfflXI/tZ>©*., ^^14 
4#BCD-fc'J >il4 7SBC07.U'^-n>C0M#lC , J > 
ffi*2r^Abfc3 00^7 r 5 : -H (-^tl-?nE?"J*«)E^J 
##4 1, 4 2*5j;tX4 3) i. 3O6#a0Uy>*> 
^>3 1 7#B«7;U=f->(CS^^^r ; IC*3nT3 1 




(II) 

19 

^H^Sd-hlCcfcoT. 1 4 4#B«t'J >£1f&ffJlC 
ig^T-SfixP S 1 4 4taft:. 1 4 7§|CDXI/tZ>5 
ift&WKIO-rSiaPT 1 4 7ft#:fc<ttf 3 1 5#g© 
■fe>J>S*a«U:B«-r*fitPS3 1 5taft:^Kt#b 

[0055] ^">iaiwj>i«iitfc 

07f-f>^ (Toubin6, Proc. Natl. 
Acad. Sci. USA, 7 6 . 4350-4354 

(1979) ) x-it&Ltzo to&m. «&*n?ttK 

^fctaP S 1 4 4 fit*. taPT14 7 
fct**5«t^*T;P S 3 1 5tt^i»SfSttJC-S>^T(4. fltt 

^'J'/nr'f >+:h — tf I IT'J >a{bUfc**«e* 20 

S 1 4 4tt#*4tfttPS3 1 5Stff<ttfc««»t»tt*« 

[0 0 5 6] cnb©&ii"?iei&iiin^'? 

I I"CU>Kfl:U*:3"5SBR{c [r- 3 2p] ATPj? 
flETM^MTT^^yDf-f tf I £f£ffl 

^ttt^5, «u Lit *-7sajt©»£tt 30 

«a*»©»»Sfc*fc«ft<. 3 2p©J&D&*-*>ffia6 

Tt>-ffrT&-?fztf> tun 2 -DMrosmnnmsitm 
s < ft o . 32 p *<*«»c«t 0 & £ n 

^Dr-f tf I t I I<0flUfl*JfctJrr*Jfca. 

ttK, ft#£©£*t:tt£-f ^o 7 r-{ >^i*T-IS^ 

^•ft^^^a«<tCOSJS«^<. PHF>fCOS«lC'J> 

T?*»K -*fixp t a utrtfmPHF^ro&^'J >&{b 
*^SfllC#gMlCj£irr&jn#T-&£ < , -fA/^u 
-;f^ >^©*£m. t a u- lfittttWEJfctttt'J 

t-f Itfclil ITU>l£fc?£<!:Kft;ftf9i<ftD. 

0!Mftftftt*«/h3 < ftoft/\*> h*tt. t a u - 1 gift: 
tS*l/^-3ft. dtltCfctLtrip t a ufii# tWSfS 
ttl4^^yP7 L 'f tf I iCtS 'J >&{bletoT 

WftTmmztitz. 50 
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[0057] «±©*sm-^«E>. E?ii««)E?iis#2icie 

©07 5/S?E?l|IC*3t>Tl 4 4#S<D-t'J>. 147 
SKDXl/tZX 1 7 7f|0t'J >*3cfcZ>*3 1 5# 
SCO-t U >^ bltfns 1 £l.±©7 5 / &t5*'J >&fb£ 

$fffflSt5i. PHF<p«&#U>6£{b£mfft'J> 

HJ609 2 

-#«Sjg^WI3l©ie?"J#^ 2 ICIE«©7 5 / ftfiWC 

>gtfbbft&. ssk (t- 32 p) atp??«et-c^^ 

T'nf-f >+t-lf I TU >ffiftLT^ f., X>H7'D 

\zlx^p ^WLO'^/yfz^^ k • e-?en£i>. $ 

cne.<O^^HI47 = yg?BB5iJ»«TlC«tO. 
SlSgfll 1 © P K 1 . pK243j;^pK3IC*8ST-5C<l: 

wiisn. ens^fj^nf-f v*^-— tf i ieto 
x^eicu >&{b3nfcfc©T&s£*8f&Lfe. cne 
©^y^H*. ^-n-e'nppKi. p P K2*>it>'p p 

K3£n¥^„ -^tl-^tlWTS ygEgE^I^Wlrfct»T. H 
J£0iJ 1 <hH«ICPTH-7 = y^-t'J >SfcttXl/t 
X >© 8»tK$I © P T H mmfcO) D T T #SD^I T * -5 
tJ^'J ^fbgB&^WELJfctCS, p pK 1 IC43UT 
«ga^JS«iE^J#^ 2 ICE«©7.3 y KBJIUcisW* 1 
7 3#gCDXU^-->. p p K 2TI41 4 1 SgCO-feU 
>. ppK3Tli3O7S@fflt'J>t3 2 4SI0t 

U >^'?ynfi' tf I letoT'J >gtfb£tt 

tc7 5 y c t&mw Ufz. 

m.n%<D8&mmn 4 5 ict3«©7 5 y m&mx'&zftz 

y*-r— tf iTU>s?<bLfc^, K^y^Hicii 

32P««tOiiSnft^ofe. L^U, CW^y^H^^ 
■)7"DH tf I I T^Ji U >K{bTS C <t IC J; 

-5di*t-c#fc. ^^7PT-f>*t- ei ic.t-5'j y 

E$y£0£*l#*4 5lCfB®CD7 5ySlga^JlC43 
^T6SIWXI/tr>l:ffl^t5PTH-7SyiA! 
U >^<bHtlT-« PTH — X l/^- - >T'* o fcCDICM U 
'J >SE{b^T'l4PTH-^t h'n-a-75 yiSKWD 
TTftJOftTSot. ft*5, |^E?IJIC*J^T 1 OflO 
-t'J>IC*g^-r-5PTH-75ygEI4. ^tntiPTH 
-Tt Kn7^^>©DTTf*»P#lT*-pfc. 
[0 0 5 8] C©«gft^5>. iB5lJ*©E?lJ#^4 5JCB 
«© 7 5 y 8E?iJT« S K <D ? ^ 7D r-f > 

tf nc«tsu>^bici4, ^^7of-f>*t- 

if. I I IC«tS 1 0#g©-feU >©'J >^b*^ST* 

0. Ao^"?/Df-f >*■)-— if net -5 u >grtb<z>gi$ 
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(12) 



21 

"CTWfe&jSU Cr- 32 P] ATPMTf5"?y 
□ x'f fcf ITU >»ft;Lfc7j». l^T^ KICtt 

32 Pttlfc 9 &£n&^o it. C©"^* 1 Kt* 

^ynf-f tf I I i&'J >KHfc"t~£> CI 

Kft«H(r^W<7'^ K<DT5 /S?E?il»«f^JtKbitt 

^T9SB©tU>l:«lt5PTH-75/l*?U> 
Kft^fTtiPTH— tr'J >T?*-3ifc©K:*fU U >gtffc 
^TtiPTH-xt KD77- XODTTttJja&Ti&o 

PTH-757itt, HfnfcPTH-fkHD?^- 
><DDTTttflQ$|T«fcD, 1 5#e©Xl^^-n>(Cffl^ 
nPTH-75/lEll UfntPTH-ftHo- 
o-72 7IIS!WDTT#}JD#)T*^Ac. 
[0 0 5 9] CC0«S^e>. BB^C0SE^]S^4 6 (C|3 

tfl iZ£Z>>)>m.itiZlZ. ^"5'7 p P^-r>+±- 
-fcfi ncck-su >^b*^ST*o, 'nf'f 



10 



20 



22 

* $>Z>Z.ttHt>frr>tz. 

^y^Fiz-D^T Cr- 32 P) ATPMTT^")7 , n 
r-f >*^-"tf I >SMfc £3. 32 Pro ^j 

[0 0 6 0] 

[^©26*] #3§91©U>g?{fc#*£tt, ^^gSKtc 

c * a fern? % mmomm^vmm t>m& s 

[0 0 6 1] 

[Be?iJ*3 K?iJS# : 1 
E?>J©ft3 : 1 9 3 2 

efj©^ : mm, 
h#av- : mrnw 

EJ'iroSM : c D N A to genomic RNA 

77h 



GGCCAAGAGA ACGAAGTCTT n T TTTTTTT TTCTTGCGGG AGAACTTAAT GCTGCATTTA 60 
TTATTAACCT AGTACCCTAA CATAAAACAA AAGGAAGAAA AGGATTAAGG AAGGAAAAGG 120 
TGAATCGAGA AGAGCCATC ATG TCG GGG CGA CCG AGA ACC ACC TCC TTT GCG 172 
Met Ser Gly Arg Pro Arg Thr Thr Ser Phe Ala 
1 5 10 

GAG AGC TGC AAG CCA GTG CAG CAG CCT TCA GCT TTT GGT AGC ATG AAA 220 
Glu Ser Cys Lys Pro Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys 

15 20 25 

GTT AGC AGA GAT AAA GAT GGC AGC AAG GTA ACC ACA GTG GTG GCA ACT 268 
Val Ser Arg Asp Lys Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr 

30 35 40 

CCT GGA CAG GGT CCT GAC AGC CCA CAG GAA GTC ACT TAC ACA GAC ACT 316 
Pro Gly Gin Gly Pro Asp Arg Pro Gin Glu Val Ser Tyr Thr Asp Thr 

45 50 55 

AAA GTC ATT GGA AAT GGG TCA TTT GGT GTG GTA TAT CAA GCC AAA CTT 364 
Lys Val He Gly Asn Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu 
60 65 70 75 

TGT GAC TCA GGA GAA CTG GTG GCC ATC AAG AAA GTT CTT CAG GAC AAG 412 
Cys Asp Ser Gly Glu Leu Val Ala He Lys Lys Val Leu Gin Asp Lys 

80 85 90 

CGA TTT AAG AAC CGA GAG CTC CAG ATC ATG AGA AAG CTA GAT CAC TGT 460 
Arg Phe Lys Asn Arg Glu Leu Gin lie Met Arg Lys Leu Asp His Cys 

95 100 105 

AAC ATA GTC CGA TTG CGG TAT TTC TTC TAC TCG ACT GGC GAG AAG AAA 508 
Asn He Val Arg Leu Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys 
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23 24 
110 115 120 

GAT GAG GTC TAC CTT AAC CTG GTG CTG GAC TAT GTT CCG GAA ACA GTG 556 
Asp Glu Val Tyr Leu Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Val 

125 130 135 

TAC AGA GTC GCC AGA CAC TAT ACT CGA GCC AAG CAG ACA CTC CCT GTG 604 
Tyr Arg Val Ala Arg His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val 
140 145 150 155 

ATC TAT GTC AAG TTG TAT ATG TAC CAG CTG TTC AGA AGT CTA GCC TAT 652 
He Tyr Val Lys Leu Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr 

160 165 170 

ATC CAT TCC TTT GGG ATC TGC CAT CGA GAC ATT AAA CCA CAG AAC CTC 700 
He His Ser Phe Gly lie Cys His Arg Asp He Lys Pro Gin Asn Leu 

175 180 185 

TTG CTG GAT CCT GAT ACA GCT GTA TTA AAA CTC TGC GAC TTT GGA AGT 748 
Leu Leu Asp Pro Asp Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser 

190 195 200 

GCA AAG CAG CTG GTC CGA GGA GAG CCC AAT GTT TCA TAT ATC TGT TCT 796 
Ala Lys Gin Leu Val Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser 

205 210 215 

CGG TAC TAC AGG GCA CCA GAG CTG ATC TTT GGA GCC ACC GAT TAC ACG 844 
Arg Tyr Tyr Arg Ala Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr 
220 225 230 235 

TCT AGT ATA GAT GTA TGG TCT GCA GGC TGT GTG TTG GCT GAA TTG TTG 892 
Ser Ser He Asp Val Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu 

240 245 250 

CTA GGA CAA CCA ATA TTT CCT GGG GAC AGT GGT GTG GAT CAG TTG GTG 940 
Leu Gly Gin Pro He Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val 

255 260 265 

GAA ATA ATA AAG GTC CTA GGA ACA CCA ACA AGG GAG CAA ATT AGA GAA 988 
Glu He He Lys Val Leu Gly Thr Pro Thr Arg Glu Gin lie Arg Glu 

270 275 280 

ATG AAC CCA AAT TAT ACA GAA TTC AAA TTC CCC CAA ATC AAG GCA CAT 1036 
Met Asn Pro Asn Tyr Thr Glu Phe Lys Phe Pro Gin He Lys Ala His 

285 290 295 

CCT TGG ACG AAG GTC TTT CGG CCC CGA ACT CCA CCA GAG GCA ATC GCA 1084 
Pro Trp Thr Lys Val Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala 
300 305 310 315 

CTG TGT AGC CGT CTC CTG GAG TAC ACG CCG ACC GCC CGG CTA ACA CCA 1132 
Leu Cys Ser Arg Leu Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro 

320 325 330 

CTG GAA GCT TGT GCA CAT TCA TTT TTT GAT GAA TTA CGG GAC CCA AAT 1180 
Leu Glu Ala Cys Ala His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn 

335 340 345 

GTC AAA CTA CCA AAT GGG CGA GAC ACA CCT GCC CTC TTC AAC TTT ACC 1228 
Val Lys Leu Pro Asn Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr 

350 355 360 

ACT CAA GAA CTG TCA AGT AAC CCA CCT CTG GCC ACC ATC CTT ATC CCT 1276 
Thr Gin Glu Leu Ser Ser Asn Pro Pro Leu Ala Thr He Leu He Pro 

365 370 375 

CCT CAC GCT CGG ATT CAG GCA GCT GCT TCA CCG CCT GCA AAC GCC ACA 1324 
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25 26 
Pro His Ala Arg He Gin Ala Ala Ala Ser Pro Pro Ala Asn Ala Thr 
380 385 390 395 

GCA GCC TCA GAT ACT AAT GCT GGA GAC CGT GGA CAG ACC AAT AAC GCC 1372 
Ala Ala Ser Asp Thr Asn Ala Gly Asp Arg Gly Gin Thr Asn Asn Ala 

400 405 410 

GCT TCT GCA TCA GCC TCC AAC TCT ACC TGA ACAG CCCCAAGTAG CCAGCTGCGC1426 
Ala Ser Ala Ser Ala Ser Asn Ser Thr Stop 
415 420 

AGGGAAGACC AGCACTTACT TGAGTGCCAC TCAGCAACAC TGGTCACGTT TGGAAAGAAA 1486 
ATTAAAAAGA GGAAAACAAA AACAAAAACA AAAAACCCCG GCTTTGGTTT GTTTCTTCTT 1546 
TCTTCTTTTC CTCTATTTTC TTTTTTAAAA ATCTGTTTCT CCTTTTAAAA AAATTAAGAT 1606 
GAAGTCAAGT CTGATGTCAT GGGTAACCCC ACCTACTTGG AAGGCTGAGT CTAGAGGTTT 1666 
ACAGCTCAAG CCCATGCTGG ACTACAGTGG GAGTCCAAGG CCAGCNTGGG CAACTTAAAA 1726 
AGAACTTGTT TCAAAAACGA CAAAGTTGGC TGATAATATG GCTCTCCAAG AGCCACAATA 1786 
AATAAATATG TAAATAAACT CAAATAAGTC TTGTAATTTA AATTACACTA AACTAGGTTA 1846 
ACTTTTAAAC TCTCATCTTT AAGAACTACA GGTTTAAAAA CCCAACGGTT GTTTTATGTA 1906 
TTAGGGAAAA ATGAAAAATC TAATATAAAA AGAAGCAGCA ACAGCAGCAG GAGCCAACCA 1966 
AAGGAT 1972 
N : *W€ 

[0 0 6 2] BB^J#^ : 2 2o*E5«<0«S : ^>/1^H 

E9fltf)fi$ : 3 5 2 jgig 
&m<D$k : T^/m : t h 

mm 

Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Ala Glu Glu Ala 

35 40 45 

Gly He Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val 

50 55 60 

Thr Gin Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp 
65 70 75 80 

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys lie Ala Thr Pro 

85 90 95 

Arg Gly Ala Ala Pro Pro Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg 

100 105 110 

He Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly 

115 120 125 

Glu Pro Pro Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser 

130 135 140 

Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro 
145 150 155 160 

Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys 

165 170 175 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

180 185 190 

Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp Leu 
195 200 205 
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27 28 
Lys His Gin Pro Gly Gly Gly Lys Val Gin ile Val Tyr Lys Pro Val 

210 215 220 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn lie His 
225 230 235 240 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 

245 250 255 

Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn Ile Thr 

260 265 270 

His Val Pro Gly Gly Gly Asn Lys Lys lie Glu Thr His Lys Leu Thr 

275 280 285 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile Val 

290 295 300 

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser 
305 310 315 320 

Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gin Leu 

325 330 335 

Ala Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys Gin Gly Leu 
340 345 350 

[0 0 6 3] iS^iJS^ : 3 * h#Dy- : mmVi 

ffi^JOg^ : 1 8 4 20 &?\\<DmM : K 

mm 

Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

15 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 

20 25 30 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

35 40 45 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser 

50 55 60 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin Ile Val 
65 70 75 80 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

85 90 95 

Gly Asn Ile His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 

100 105 110 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys Ile Gly Ser Leu 

115 120 125 

Asp Asn lie Thr His Val Pro Gly Gly Gly Asn Lys Lys Ile Glu Thr 

130 135 140 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 
145 150 155 160 

Ala Glu Ile Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 

165 170 175 

Arg His Leu Ser Asn Val Ser Ser 
180 

[0 0 6 4] m^m^ : 4 * h^Dv 5 - : ifi»R 

eaiofis : 1 7 6 &&i<Dmm : H 

&n so 
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29 30 
Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

15 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 

20 25 30 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

35 40 45 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser 

50 55 60 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 
65 70 75 80 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

85 90 95 

Gly Asn He His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 

100 105 110 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu 

115 120 125 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

130 135 140 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 
145 150 155 160 

Ala Glu He Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
165 170 175 

[0 0 6 5] : 5 * h*Uy- : KflMK 

gE^JcOfi^ : 1 6 7 gB^Jcoa^ : K 

mm<DM: 7*/m * 

Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

15 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 

20 25 30 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

35 40 45 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser 

50 55 60 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 
65 70 75 80 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

85 90 95 

Gly Asn He His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 

100 105 110 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu 

115 120 125 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

130 135 140 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 
145 150 155 160 

Ala Glu He Val Tyr Lys Ser 
165 

[0 0 6 6] EflHMI: 6 B2^J<0^ : 7$/S 

gS*iJtf)fi£ : 3 8 so K#n^-:fiJS# 
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31 



em 

Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

15 10 15 

Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg 

20 25 30 

Thr Pro Pro Lys Ser Pro 
35 

[0 0 6 7] gB*!J#^ : 7 *h^Dv?-:B^ 
E*iJ09ft£ : 3 3 ,o ffi^jOHSI : K 

em 

Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser 

1 5 10 15 

Leu Pro Thr Pro Pro Thr Arg Giu Pro Lys Lys Val Ala Val Val Arg 



20 

Thr 

[0068] e&mn ■. 8 
emcomz 8 
emom •. 7$. sm 

emomm ■. k 
mm 

Ser Pro Gly Ser Pro Gly Thr Pro 
1 5 

[0 0 6 9] iH^l#^t : 9 
emomZ : 5 

emvw : 75 ;m 
r-*n>>- : mm®. 

em 



25 



30 



em 

20 Ser Pro Gly Ser Pro 

1 5 

[0070] emSr^ •. i o 
emomz : isi 
em<nm 7s./m 

emcomm : h 



Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

15 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 

20 25 30 

Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro 

35 40 45 

Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp 

50 55 60 

Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro 
65 70 75 80 

Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He 

85 90 95 

His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu 

100 105 110 

Asp Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He 

115 120 125 

Thr His Val Pro Gly Gly Gly Asn Lys Lys lie Glu Thr His Lys Leu 

130 135 140 

Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He 
145 150 155 160 
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33 34 
Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu 

165 170 175 

Ser Asn Val Ser Ser 
180 

[0 0 7 1 ] £8I#J9- : 1 1 * h#a$>- : ttfStt 

mmv&ts : 1 7 3 mm<Dmm : ^y?- K 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

15 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 

20 25 30 

Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro 

35 40 45 

Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp 

50 55 60 

Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro 
65 70 75 80 

Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He 

85 90 95 

His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu 

100 105 110 

Asp Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He 

115 120 125 

Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu 

130 135 140 

Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He 
145 150 155 160 

Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
165 170 
[0 0 7 2] I2^J#^ : 1 2 * h#Dy- : jt«« 

EflKafiS : 1 6 4 &Fl<Dmm : trf* K 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

15 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 

20 25 30 

Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro 

35 40 45 

Met Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp 

50 55 60 

Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro 
65 70 75 80 

Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He 

85 90 95 

His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu 

100 105 110 

Asp Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He 
115 120 125 
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(19) 

25 36 
Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu 

130 135 140 

Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He 
145 150 155 160 

Val Tyr Lys Ser 

tO 0 7 3 ] iB*iJ#*f : 1 3 . * h*Dy- : ttlfrR 

ge^j^fi^ : 3 5 ®mv>mm : K 

BAUDS: 75 /» * 
SB^J 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

15 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro 
20 25 30 

Lys Ser Pro 
35 

[0 0 7 4] SS^JS^ : 14 * h*ny- : E8ltK 

mm<D&2 : 3 o sim(omm : i-?* k 

Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr 

15 10 15 

Pro Pro Thr Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr 
20 25 30 

[0 0 7 5] : 1 5 ★ h*D>>- : iSM^ 

&m<D&tE : 1 7 8 &&HDmm : H 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

15 10 15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 

20 25 30 

Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp 

35 40 45 

Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu Lys His 

50 55 60 

Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val Asp Leu 
65 70 75 80 

Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His His Lys 

85 90 95 

Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys 

100 105 110 

Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr His Val 

115 120 125 

Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr Phe Arg 

130 135 140 

Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val Tyr Lys 
145 150 155 160 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val 

165 170 175 

Ser Ser so 
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(20) 

37 38 
[0 0 7 6] E?y#*t : 1 6 * h#Dy- : Kffift 

BE^JOg^ : 170 WMV>W& : 179* H 

aw 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

15 10 15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 

20 25 30 

Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp 

35 40 45 

Leu Lys Asn Val Lys Ser Lys lie Gly Ser Thr Glu Asp Leu Lys His 

50 55 60 

Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val Asp Leu 
65 70 75 80 

Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His His Lys 

85 90 95 

Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys 

100 105 110 

Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr His Val 

115 120 125 

Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr Phe Arg 

130 135 140 

Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val Tyr Lys 
145 150 155 160 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
165 170 
[0 0 7 7] S2^J§^ : 1 7 * htfa>*- : 

SE?iJ(2fi2 : 1 6 1 &P\<Dmm : K 

30 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

15 10 15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 

20 25 30 

Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp 

35 40 45 

Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu Lys His 

50 55 60 

Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val Asp Leu 
65 70 75 80 

Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His His Lys 

85 90 95 

Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys 

100 105 110 

Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr His Val 

115 120 125 

Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr Phe Arg 

130 135 140 

Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val Tyr Lys 
145 150 155 160 
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(21) 

39 40 
Ser 

[0 0 7 8] E?iJ#^ : 1 8 * h*Dy- : BSgtfc 

m&KD&tZ : 3 2 &W<Dmm : H 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

15 10 15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro 
20 25 30 

[0 0 7 9] ga^JS^- : 1 9 io* h#Oy- : 

fi#l<0fi£ : 2 7 m&\V>mm : H 

Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

15 10 15 

Arg Glu Pro Lys Lys Val Ala Val Val Arg Thr 
20 25 
[0 0 8 0] SH^JS^ : 2 0 ★ h#P>?- : »SB# 

SE^ICOS^ : 152 £9I0)SS : *rf* K 

&&\<DM:7^/m *2o 
EH 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

15 10 15 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys lie Gly Ser 

20 25 30 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 

35 40 45 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

50 55 60 

Gly Asn He His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 
65 70 75 80 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys lie Gly Ser Leu 

85 90 95 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

100 105 110 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 

115 120 125 

Ala Glu He Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 

130 135 140 

Arg His Leu Ser Asn Val Ser Ser 
145 150 
[0 0 8 1 ] EJUS*!: 2 1 Tlrh*Dy-:M« 
8S?ijGDg$ : 1 4 4 mPlOimm : ^7"^ K 

E^J 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

1 5 10 15 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser 

20 25 30 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 
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(22) 

41 42 
35 40 45 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

50 55 60 

Gly Asn He His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 
65 • 70 75 80 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu 

85 90 95 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

100 105 110 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 

115 120 125 

Ala Glu He Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
130 135 140 

[0 0 8 2] ffi^iJS^ : 2 2 * h#Dy- : fiSgtt 

WM<D&H : 1 3 5 ga^JcO®^ : ^rf^ K 

Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala 

15 10 15 

Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser 

20 25 30 

Thr Glu Asp Leu Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val 

35 40 45 

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu 

50 55 60 

Gly Asn He His His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser 
65 70 75 80 

Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu 

85 90 95 

Asp Asn He Thr His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr 

100 105 110 

His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly 

115 120 125 

Ala Glu He Val Tyr Lys Ser 
130 135 
CO 0 8 3] ffi^J#^ : 2 3 ^ffi^J<7)S$ : 1 4 8 

WmomM : H 40 

mm 

Thr Pro Pro Lys Ser Pro 

1 5 . 

[0 0 8 4] I2*ij#*t : 2 4 * 

EH 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

15 10 15 

Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu 

20 25 30 

Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val 
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(23) 

43 44 
35 40 45 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His 

50 55 60 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 
65 ■ 70 75 80 

Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr 

85 90 95 

His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr 

100 105 110 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val 

115 120 125 

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser 

130 135 140 

Asn Val Ser Ser 
145 

[0 0 8 5] SB^J#^ : 2 5 * h#Oy- : figW 

B2^JCDS^ : 1 4 o gainst : K 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

15 10 15 

Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu 

20 25 30 

Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val 

35 40 45 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn He His 

50 55 60 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 
65 70 75 80 

Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn lie Thr 

85 90 95 

His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr 

100 105 110 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu He Val 

115 120 125 

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro 
130 135 140 

[0 0 8 6 ] S2^J#^§ : 2 6 * h*Dy- : 

iB^JOS^ : 1 3 1 RFHomM : K 

mm 

Ser Pro Ser Ser Ala Lys Ser Arg Leu Gin Thr Ala Pro Val Pro Met 

1 5 10 15 

Pro Asp Leu Lys Asn Val Lys Ser Lys He Gly Ser Thr Glu Asp Leu 

20 25 30 

Lys His Gin Pro Gly Gly Gly Lys Val Gin He Val Tyr Lys Pro Val 

35 40 45 

Asp Leu Ser Lys Val Thr Ser Lys Cys Gly Ser Leu Gly Asn lie His 

50 55 60 

His Lys Pro Gly Gly Gly Gin Val Glu Val Lys Ser Glu Lys Leu Asp 
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(24) 

45 46 
65 70 75 80 

Phe Lys Asp Arg Val Gin Ser Lys He Gly Ser Leu Asp Asn He Thr 

85 90 95 

His Val Pro Gly Gly Gly Asn Lys Lys He Glu Thr His Lys Leu Thr 

100 105 110 

Phe Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu lie Val 

115 120 125 

Tyr Lys Ser 
130 



[0 0 8 7] E?IJ## : 2 7 
S2^J©SS : 1 8 

&m<DM : 75 sm * 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val 



1 5 
Ser Ser 

[0 0 8 81 •. 2 8 

i2?iJ<Dfi£ : 1 0 
E^JOTS : 7s.;m 

Mm 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro 

15 10 

[0 0 8 9] S&Pmn : 2 9 
SB^JOfi^ : 1 0 
$tm<DM : 757t 

&m 

Ser Pro Arg Eis Leu Ser Asn Val Ser Ser 
15 10 

[0 0 9 0] ia*iJ#^t : 3 0 
SB?FiJ©fi$ : 6 



10 



15 



mm 

Ala His Pro Trp Thr Lys 

1 5 
[0 0 9 1] BB^iJ#^ : 3 1 
: 2 5 
SB^iJcO^ : 75. JM 

h#n^- : mm& 

ffi?l©lS : K 

30 

£4fe« : 'O > 



SH?nJ 

Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro Asp Arg Pro Gin 

15 10 15 

Glu Val Ser Tyr Thr Asp Thr Xaa Phe 
20 25 
Xaa : *|s33tcD7 5 / g? w 
[0 0 9 2] SH^IS^- : 3 2 *S?>laJlffi : K 

E^iJOftS : 1 4 mm 

®m<DM : 7s sm 

htfav- : jSMtt ★ 

Val He Gly Asn Gly Ser Phe Gly Val Val Tyr Gin Ala Lys 
1 5 10 

[0 0 9 3 ] BE*iJ#*f : 3 3 h#as?-:££tt 

E?ij©fis : 2 1 mmomm ■-. ^t^k 

mpiom : 75 ys? so mm 
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(25) 

47 48 



Gin Thr Leu Pro Val He Tyr Val Gin He Glu Tyr Gin Pro Val Asp 

1 5 10 15 

Pro Xaa Ala Xaa His 
20 

Xaa : *|5j/£<757 3 y& 
[0 0 9 4] ge?il#^ : 3 4 * ffi^JWfflgi : K 

ffi?ij©fi$ : 2 5 Um. 
§m<»M : 75 /& io £09« : 

h#DS>- : **« * 

Leu Pro Asn Gly Arg Asp Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu 

1 5 10 15 

Leu Ser Xaa Asn Pro Pro Leu Ala Thr 
20 25 
Xaa : *|b3/£c97 5 ./S? 
[0 0 9 5] SE^ilS^ : 3 5 X&m<Dmm : I?? h* 

®m<d&z : 2 9 mm 
mmnm : rs.ym ™ ■. 

h#ns>- : B8# * 

Val Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Leu Ser Arg 

15 10 15 

Leu Leu Glu Tyr Thr Pro Pro Ala Arg Leu Thr Pro Thr 
20 25 
[0 0 9 6] IB^iJS^ : 3 6 ★Ig?iJcD«gt : h* 

ffi?ijtf>g£ : 3 0 €35 

HDy-:« *3o 

mm 

Val Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Leu Ser Arg 

15 10 15 

Leu Leu Glu Tyr Thr Pro Pro Ala Arg Leu Tyr Pro Leu Ala 
20 25 30 

[0097] mmmn 3 7 ■. -*m 

mm 

ACN CCN CCN GAG GCN ATW GCN YT 23 

N : -*/->> W : A or T Y : C or T 

[0 0 9 8] &mm^ : 3 8 ♦tg«3S : 

ge>sajrog£ : 2 0 htfn-;;- : 

mmom-.mwt ♦ mm<nmm '■. mnmm (7 ? 4-*-) 

mm 

CTY ATR TGN GGN GGN CGN KC 20 

N : -f/-» Y : T or C R : A or G K : G or T 

[0 0 9 9] ffi^iJS^ : 3 9 JftcD& : 

mm<D&t< : 5 6 h#Oy-: iSSMK 
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(26) 

49 50 

ACG CCG CCG GAG GCA GTC GCG CTT TGT AGC CGT CTG CTG GAG TAT ACC 48 

CCC CCG GC 56 

[0100] g2?ij#^ : 4 0 * m<D& : -#» 

E^JOfiS : 4 1 h#P-^- : 

CTY CGN TAG CGN GAA ACA TCG GCA GAC GAC CTC ATA TGN GG 41 

N :• -f /-» Y : T or C 

[oioi] mmm*% : a i lo^E^jro^es 

ffi^iJcoS^ : 1 2 <8&£3tTge^ :modified-site (U 

&m<Dm-.T$jm it) 
mm 

Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg 
1 5 10 

[0102] SB?ij#^ : 4 2 *E?iJ(Z>#® 
IB^KOS^ : 1 2 4#®£^-roB*t : mo d i f i e d - s i t e (U >& 

§£P\<DM : 75^1 20 
Woy-: BJfttt : 8 

Simomm : k ★ tttteft£Lfc#& : e 

Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg 
15 10 

[0103] szpmn : a z *mn<mm. 

E*fl©S£ : 1 2 ^Wi^-ttZn :modi f ied-s i te (ij>i 

mmam ■. ys.sm it) 

h#n$>- : 5. 8 

&WO>mM : F -^30 «r*«ftj£L&#ffi : E 

Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg 
1 5 10 

[0104] E?IJ#^ : A A ♦E*l<Z)tt& 

&m<om2 : 1 2 ftWlZm-ftZn :modif ied-site (U >K 

EJll©£:73y« ft) 
h#D5>- : mmVt ft&tiLW : 1 0 

simnmrn : h ♦ mRtftftbfc#& : e 

e*u 

Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg 
1 5 10 

[0 1 0 5] SB^J#^- : 4 5 * h # D -J— : 

$&m<D&z •. i 5 rnmomm : h* 

E?iitf>U : 7S/& * 
E*« 

Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
15 10 15 

[0 1 0 6] &mmn : A 6 h^Dy-:titt 
EJUtf)fi£ : 3 4 E?"J(OfflS : *Vf- K 

E?>J<D£! : 75 yg? so 
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(27) 

51 52 

Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro 

15 10 15 

Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu 
20 25 30 

Pro Lys 

(0 1 0 7] E?iJS^ : 4 7 * h#D^- : i£gH£ 

E?ijtf>fi£ : 5 5 &p}<omm : K 

mm io 

Ala Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val 

15 10 15 

Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly 

20 25 30 

Ser He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu 

35 40 45 

Val Ser Ala Ser Leu Ala Lys 
50 55 

mi] fy^nT-t -tri <Dummmmm^ 20 

500 bp 



Sa<M Xhol BamHI £sll EcoRI Hjndlll X ba l 



Clone *31 

Clone *l 1 



HimB] W5¥l 0£ 1 a 

i^mmm 1 ] 
mmnmmm^i mm* 
i®m.*immm&i 0005 

[0 0 0 5] 

i%WAm#:i'&? trzwkmi phf 

Irt(in vitro) -zm.ft-?Z>l5&*WZ>fo\Z? 
^&&'&&ot?Zb<DX-$>r). £ Alette 5 Lit 'J > 



[^«IE2] 

mmmmm&\ mmm 
miEtt&mm&] 0 0 1 0 

hue**] 

[0010] *< bT#e.n^>5jzJi**©^^7'n^ 
■f >*i— If I <D£--Ammte> 08*. tf. iE?iJ*roiB?iJ 

GSK-3/3 (^'jn-y> ->>*~t* 
-fcf 33) £LTfcie>n-5§Mi (J. R. Woodge 
tl, The EMBO J.,_9(8),2431- 

2438 (1990)) t-ik-tzzt-timmzntzo 

[^^»iE3] 
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(28) 



miEtt&®m&] mm® 
usmtt&msz) 0012 

£M 

[JilElW 

[0 0 12] *%mz&^TXK£t&&909Gmt* 

&%m®<Dmiimfrt>. a. bi 

o c h e m. , 8_6 , 587-590 (1979) ) 
Grundke-lQbalf.©*S(J. Biol. 
C h e m. , 2 6 1 . 6084 — 6089 (198 
6) ) l:«£oTttffi, »RtS:i#T«5. se>ic*- 

tfE5«l«Wfi5l##2 KBWOT'S y REwe*sn* 
fe0>4?ftf*l&tf (Goedert et a 1 , P 
roc. Natl. Acad. Sci. USA, 8 5 . 
4051-4055 (198 8) ) . 
[¥MtiE4] 

iffijEM&mm&i mm® 
imiEtt&mB£] 0015 

HWE|*J*] 

cooi5] una, i"?yar-f >*j— a i i a*s 

/T-P (t'J>/X^r>-^D'J» B£l&Btt 

■fe U >fc«ktf /Sfctt* U^-r: y&ftmmz "J >®{bf 

U ^fcbfc^aMBRte. iW&WfiiP t a u inflate 
KiS bftfrpfc . ±EOJ:'5K:lHai«*»6*ffl, 

ST3Ci:lcJ:DI8i l J>®tffcbTb3;-3<t. #5gi§H<Z>'J 

tsctMiBsnt («is©iafi«#!!a) . «±© 

KTitff bTV>5 <=>n;t. 

[MjE#*»&] Htt* 
[*iIE*t#s«@«] 0 0 3 2 

[tfjEft*] 

[0 0 3 2] *fc*7Scajt©»$M7t*Htt. /U7 
W— ;l/H6>0@tSa)5£fe (J. Am. Chem. So 
c . , 8 5 . 2149-2154 (1964) ) \Z& 
0. Biosearch *rr)\r 9 5 0 0 ^<D^9~ H 

s«^£ffl v^T&cEt 5 i c*«t? s. fyw&mz 



* — tf (->yvft typeVI I-NT) ^iiL 
T. 3 7 < CT5~8P#Pp1ggKfS2-ti\ *7Sfi*£fi 
U >§6flsT-5 C £#"£#5. 7)I'*'J7*X7 7 5'-K 
tt. K&&7&K1 OftPnlUffiOiD&S&JILT&SStr- 

6 ] 

mmM&mmz) mm® 

HiiE»**B*] 0 0 4 2 
[*IIE7jJ£} £S 
[«IErt^] 

[0 0 4 2 ] WTOTtlsfm. 0. 02% Tween2 
0. 1 0%y'J-tn-;KO#ftTTfT-3fc. 

(2) St$:#H 

±12 (1) T^fca'hfiajtSRBT^UUTiaR 
1 0mg/ml<hU S6*©«&**JWAT 3 5 96fiSfn 
8fcS?Mci:L3 0#IHtt»b&«. 2 00 0 0GT20» 

*»*£fln*.T5 o %mam.^mtvx3 o#ntt«bfc 

2 0 0 0 0 GT* 2 0»P B 1jt.L>»BtUT#^nfeitJS 
**RBK»#U RBKiS#rbT6f££B#£^fc. 

(3) 7*A7*t;l'0-7v*7AJ'avh^77-f- 
±12 (2) T'#/t«S*H»fC 5 

ctr b<& i /4 jnA.it. cns*Si^oiea3o 

mg^tO lnKOP 1 1-fe^D— 7. (7y K>ttl3) * 
^#>PCT¥&ffcb7i. Piitfn-xro*? 
AK^-V — ^b. *5A©5MfflO. 1M NaCl 
-PCT*7AS»tK 91^X0. 1tJ»6 0. 8M 
NaCl -PCOiS^iaS^i2<D)lB8ffi<£:7a7AtcSit 
b. 0. 27>60. 4M NaClT^ffltiPCI^ 
£«SXb£. 

(4) y;u»jg 

±12 (3) -cWcPCH5r£. 7S3>PM- 1 OBgtf) 
KW£iIggT-^Bft$S5mg/ml£U;fC»*8b. Ctl 
Z^tbO. 3M NaC 1 -RBjgSf&TWffcbfcG 
3 0 0 0SW*7A (Iy-aS;y'J*yM7A. 
2 lmmx 6 0cm) \Z9"e — >>b, 2ml/#<DaitjiTtfitiI 

(fr^M 5 7J«iIi#) *«*U T5r3>PM-10IS 

(5) /WHo + ->7/t?-f ^7A^DVh!?77^ 

±12 (4) ^#1 2mM iJ>lth'J 

7A«!f*.(pH6. 8) TTOifcbfc/W HO+y7 
^*-f h*7A 0K$tft$3 ; 7. 5mmx 1 0 0mm) \Z=f- 
t-vU 1 2fr£4 0 OmMCD'J >&yh 'J ^Algff 
^Wifi^igS4Di2 1 OmlTSgib. 1 5 0 mM^SST 
&ajT3HAH5r£«&bit. 

(6) S-t77n-XA7A?D7h^77^- 
±12 (5) ©I»SPCTg«rU «PCT¥«L 
tS-±77D-X7J^A (7 7^Vi/7ttS; 5mmX 
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(29) 



2 Omni) (C^-v'U P C t S BWBigiSjffi 7 . 5m 
I, iUTSB'ftOA^2 0 0mM N a C 1 ©Big 
»«$JB5nlTRHIU 1 5 0 mNKD^gTigtBTS S 
1 Bj#i3=fc£>'5 OmMOjgflragffl-f^S 2B5j-£fiU& 
Lfco S 2B#teRBTi§*TbT, ^C^nTM" 

— t*i I i^iLfc. 

(7) VtU>^J7A?n7^77-f- 
±I2S 1 <DH#£ 2 OmM 'J >m-f h 'J ^AUffiifc 

(pH7. 6) X'W-mitVfzTS K?)V AF-'SA'U 
>#^A OfcV-tfcH ; 4bbbX 8mm) fc^f— 5>U 2 
OmM 'J>S?^-h'Jr7A^» (pH7. 6)4>T. 
0*^2 0 OmMNaC 1 ©ifi$IJgK£j&4iiil-l:®llfi 
U 8 OmM NaC 1 Ti£HJ-f5'\A' , J >H#£SlK 
tfc. C<DH#£RB{;:j§#rLT, i"77'nf'f>*t 
—if I fflftLLfz. 

C^ffiiE7] 

[*f!E*f&»g|£] 

[*IIE2f#lJJig£] 0 0 5 2 

[*IIEl*lS] 

[0 0 5 2] jgtcE^)*«SB^J#^3 9tC^-TE^J$:fe 
tic, «fjtK4 1 5i^^3 : h'-©7>ft>X7'7'f 
V- (IE5iJ^WiE?iJ#^4 0) ££<&U 5' *^^32 
PTl^lTcDNA?n->«:X^U-z>^tli/: 
«e>©yD-ytbfc. CDNA71" y^'J-firfjflSWt) 
<D (C l one t e c hft) Srfijffl Life. Ctl«7<> K 
«I©mRNA$7>^A7 , 7-f 5 >^r£T£fi£L 
fccDNAJA g t 1 1 KU# Al/fctCT^S. ^ffifC 
48tT'/W7' l J^-fXl/XlSSC (0. 3M 

mt-)-vwi± o. 0 3m i?x.>m-fh 

U l ?A!5>e.a§Iff6) . 3 5"CTgfe^T^C tfCJ: 
0. &6 0 7jtf>:?n->75>e> l<@<Dllte^D-> (#3 
1) Z®fc. #3 1tt#9l. 3kb©-f>it-K^ 
^. fMpUC 1 9\ZV7i?B — ~>ybTDNAE 
C05ie?"l»P-7U'-A±fC±ie8(iW< 

%t,*-?u — -?t L-Tffl^. frfc&^D-> (#11) £ 
#ll©-f>t-Ml ?D->#3 1«E?i|«) 
iftl. 2 k bCD*££TSo;t„ B# 
rog^jSrjglSU *<J4 2 0 75/iSlfflt-y> 'J 
7I/-A (OR F) 5112 L- it. ^ 

mspj 1 

t*I ITU>B£{tLfc&. 1MI$, 2 0mM/ 
5 >*3«t If 5 0 mM "J >m± h U ? A£#tT p H 
8. 5<DmffiWi*-C, 5"7iaRffll/20 (fittJt) 
©I>H^Pf7-f L y s -C (Bo e h r i n g 



er Mannheim GmbH) £i£J)nL-T, 3 7 
TC-e2fifBJ»*ifi<fcL*:. tkhtLtz^?? Htt. 

AtiC4 #^A (Bakerbond, 4. 6mmX 5 c 
m) £&fflU igffii£ilxT«0. 1 % MJ7;M-ngf 

Gl£Jt3 : 7) St»K©0X*6 7 0%*TiS^ 

[^«IE 8 3 

miE*iMtmm&] mmm 

[«IE*fglJ|i@£] 0 0 5 3 
[«IE#*£] £3E 
[fcfiElW 

[0 0 5 3] mzfyW&nZ (r-32p] ATPM 

ttu >m<t Ltz. Mp-zmmztitz^-fT-w^-? 

te30&ffl£*l. JgfflJUCpK 1, pK2i5«fct£pK:3 

t&tmtz ( r PJ tju >^{tsnfcci€r^T) . # 
*st*t tt © a t p * m t> t t> ro & iz *o 9 e » * u >g?{fc 

L-Jt. #«f$tt/tpKl. pK2£3j:££pK3 ©-ttl-f 
n©B#te, ««yn^'f >S^-4r>-9— (App 1 i 
ed Biosys terns' 477 A) S:fflt>T^s7' 
^K©75/»BJ!H£#*rL;fc. K 1 ttS2?AJ 

a©iB?iJ#^ 2 (CfEfBcP b: H3fe©^-7iat© 7 5 / 
S?ffi?iJ-ei 6 8#ac9A*U >^<5> 1 8 2#@(0'Jv ! >IC 
IS^^f K. K2«13 3fl©tU>A^16 6S 
S<D'J-^>fCS-5)^y^h\ K3IJ3 0 7#@©tU> 
3 4 9#@<D'J v 5 >tCS-2)^y^ KT£0_lGo_e 
dertg>. Neuron, 3, 519-526 (19 
8 9)) , pKl, pK2*3 e tZ>*pK3(0-?-n-5 : niCO 
i»TU >mit8M!L*>&>T<D&?\zikl£Zntz. Tttt> 

7s.ymmmftffi\zis^xi) >i?^-t'j >«dtt 

#6ETT'PTH-xt Kn77->^i4l/TDTTM 
fin&££j5JcU PTH- fc'J >*$iCt£^Z\t1)m<bn 

(Meyere, FEBS Lett. . _20_ 
A, 61-66 (1986)). Wimz U >KfbX U^- 
:i>TfcDTTttfln#j££-f£7!>*. PTH-^I/*Z> 

#2lCl2««T5/^BB^JICi5tt5 17 7#g©tU> 
pK2T"ttl4 4ilfflt l J><!:14 7#a©^l/ 
pK3TH3 1 5#B©-tU>*«'J>8<t5 

[^^MiE9] 

[®mttmmm&] mmm 
mmnm^s^] 0057 

[»IE*te3 £H 
[»iErt#3 

[0 0 5 7] £t±O^A^, s^oe?ij#^2tcse 
iccDTs y ^e^jtcij^T 1 4 4#gcD-fe'j 147 

SS«Xl/5i-^>. 1 7 7#BO-fc'J>43<J;tf 3 1 5S 

@©tu>*>bitfns i«±©7s/iAfj>nts 



«B§ ¥6-239893 



(30) 



~'A®m-t>mvm<D&m&n 2 ic?g®©7 5 y kbb^it 

>mt\stc&, 2 HZ Cr-32p] ATP#ftTT5"^7 
ynf-f >*i— t'l T'J >g?fkLT^6. i>Hyn 
r7- tf Ly s -CTSfiftlt. ^4S0»J 1 <hl^li 

CD^y^F$\ ^n-^tlppKl, ppK2*5iC/pp 
SSW 1 tl^^fC P TH - 7 5 y mtfiM "J >£fcteX 

^ xDSiAc^j <d p t h mm# CD D T T tttm T$> Z> ^ s 

*»T'J ^{bWtfcfcttfcbfct P P K 1 K*3<r>T 

liBB^JS C9SB?|J## 2 (C 12 «Eco 7 = y gESH^iJ I:fe(t5 1 
7 3#SCOXU^-^>, ppK2t?ttl4lSl©t'J 
>. p pK3T«3 0 7#acO-t'J ><h3 2 4#gCO-fe 

u>*«^'>^nf'f>*t- tf i ic«toTU>g?{b$n 

g^Se^J 3 

iE?iJ«CDEJiJ#^ 4 5 tCffi«COT 5 / giBJilT^Sns 
^y^F^&fiKU tr-32p) ATP $ftTT? £ 7 
P^i" >*1— If I T"J >*fl;Ufc*«. K^y^ Flcli 
32 PteED&S: ofc. l^L. £CD^7^F£* 

f^nr-f b* I I T^iO'J >m<t-rz>c£\z& 
ox ^-n > i- ffl a -r z> p t h - 7 5 y K*? u >mtt.m 

TttPTH-Xl^^-->T-*ofcC0JC^b, i)>mt& 
T'ttPTH-rt Fn-a-75yi88ECDDTTtfM3 
X'Sb-ofz. m&FUZ&^T 1 0#S<D-fe'J >tffl 

St5PTH-75y|EH ^fntPTH-fkh'o 
7 7 = >C0 D T T ftmm -o tz. 

Val Thr Thr Val Val Ala Thr Pro 

I 5 
Glu Val Ser Tyr Thr Asp Xaa Xaa 
20 

Xaa : *l^cD75yg£ 

WcMiE 1 2 ] 

[mmx&mmz,] mmm 

IffiJEtt&mBZ) 0 0 9 3 



i^mmm i o j 
mmM&mm&i mmm 
imiE*i&mm&] o o 5 8 

[0 0 5 8] dco^^e,, SB?>J«<DE3?lJ##4 5KS3 

t© 7 5 y ggg^i s n s ? f <d * c -? a j- -r > 

- tf I fc«fc*'J>*fl:«;:tt. ^"J^nfO+t- 
if I I tc<fc<5 1 OSBco-fe'J >co«J >gE^'£^T-* 
0. Aoi'^ypf'f >+y— If nc<fc3'J >&ftcDg|S 

Hi£0'J4 

E?"J*CDffi?i]##4 6 CEt©75 yKS?>JT-*$n^ 
"V^KS^rjsfcU Cr- 32 P) ATPi?ftT^f7 
D^-f if ITU >»{bUfc*t. i^T*^ FtCti 

32P«^Oii*n^^ofc. L*>L, ^co^y^h'^:^ 
C/^nfO+t- tf I IT : fiie)'J>SE{r:-r^C<h(Ccfc 
0, 9Q-fU7-<< if I T'J >Btfl:f*^ t*«-c 

^f^nH >*:>—- tf I K«fc*'J>»fl:<0*i» 



co ^ y^ F CD 7 5 y KE^iJ ##r * Jt 8e L fc i: d 5 . 
«0>BJ>J##4 6(CSe«CD7 5y^g2?nj(C4o^T9Sa 
CD-t U >(CtBiiT& PTH-7i/iiJ«U 
PTH- tU>Tfeofc<DtC*ft. U>MTIiPT 
H-rk h'D7 7 — >CDD T T#JjP#)Tfet5 fc. tS*5. 
BEMfc*lr>Tl 2SBCD-fe'J >lCffl^-T'5PTH-7 
5yBf(i. ^fntPTH-ftHD77r>ODTT 
^iia%T'*0. 1 5#SCDXU^-^>tCta^-r^>PTH 
-75ySE(i. ^fnfePTH-ftKD-a-75/ 
SSK CD D T T n Wfo T * o fc . 
[*tt»iE 1 1 3 

[«jE«*s^«3 mmm 

CSiE»^S«3 0 0 9 1 

CMiE*a3 

[«IErt^3 

[0 0 9 1 3 E?"IS^ : 3 1 
ga3fl]CDfi£ : 2 5 
g2*iJcDS : 7S sm 
H*Dv- : W.mW 
iB^JcDSS : H 



&%0%x : "^-> 

Gly Gin Gly Pro Asp Arg Pro Gin 
10 15 

Xaa 
25 



[«IE*ffi3 £3E 

[«IErt§3 

[0 0 9 33 E?H§*f 



3 3 



«KJ¥6-239893 



(31) 



E5iJ<Dft£ : 2 1 



Xaa Thr Leu Pro Val He Tyr Val Xaa Xaa Xaa Tyr Gin Xaa Xaa Xaa 

1 5 10 

Xaa 



15 



Xaa Xaa Xaa Xaa 
20 

Xaa : *mfe<D7S.jm 



&1$miE 1 3 ] 

[*§iE*t$«g;«] mmm 
[®mtt&ms%'i 0094 

%tw. 

[0 0 9 4] E51J## : 3 4 

mm 

Leu 
1 

Xaa 



E?<J<Z>ft£ : 2 5 
h#D>?- : i 



: ■» 

Pro Asn Gly Arg Asp Un Pro Ala Leu Phe Asn Xaa Thr Thr Gin 
5 10 15 

Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa Xaa 



20 

Xaa : *|s|5t<7>7 5 / & 



HMJMiiEl 4] 

immnmrnm^] mmm 

[ffliEtt*9tS«] 0 0 9 5 

[0 0 9 5] : 3 5 

mm 

Val 
1 

Xaa 



i^mmm. 1 5 ] 
imiEM&mm&i 0 0 9 6 
[aiErtS] 

[0096] mm&n : 3 6 
mm 

Val 
1 

Leu 



&mm m 1 6 ] 
mm*}&mm%] mmm 

IttiEtt&mSZl 0 0 9 7 
[ffilErt^] 



25 

EJiJWSS : 2 9 
E?iJ«gJ : 75 J\ 

: i 



: O f> 

Phe Arg Pro Arg Thr Pro Pro Glu Ala lie Ala Leu Leu Xaa Arg 

5 10 15 

Leu Glu Tyr Thr Xaa Xaa Ala Xaa Xaa Thr Pro Xaa 
20 25 
Xaa : $imi£<D7S.;m 

mmmz •. 3 0 
mm<om ■. rzsm 
b#ai?- •. gnu* 
mmomm ■. k 
mm 

: V > 

Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Xaa Xaa Xaa 
5 10 15 

Leu Glu Tyr Thr Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

20 25 30 

Xaa : <D7 S J® 

[0 0 9 7] iE?iJ#^ : 3 7 
mm<D&2 : 2 3 

mmvm mm 
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sm 

ACN CCN CCN GAG GCN ATH GCN YT 23 

N : -f y >> H : A or C_or T Y : C or T 

[^ffiiEl 7] E^JOTfi;* : 2 0 

[*tjE*t*m&] wmm §&m<DM:mm 

l®lE*i&m3%] 0 0 9 8 i<DS : 

[«ie^] ia?ijwffl^ : momm (7>ft>^y7-rv-) 

[0 0 9 8] IHFJS^ : 3 8 

CM GCf) GGN GGN GTE M 1C 20 

N:-f/v> Y:TorC R : A or G K : G or T 



7P> h<-i/<D1fcg 



(72) 



